WHAT IS CLAIMED IS: 



An a]Sparatus for combining light comprises: at least two laser light sources 
(1,2), ea^i of which defining a light beam (12, 13) wherein the light from 
the laser ligB^sourcfes (1,2) has at least approximately the same wavelength; 
and that at leasrwe bean*Qomtoiing unit (11) which combines the light 
beams (12, 13) at mst largely lossless, wherein the combination of the light 
beams (12, 13) is accomplished with reference to at least one characteristic 
property of the light beams (12, 13). 




4. 




The apparatus as defined in Claim ||characterized in that polarization is the 
characteristic property of the lightjgteams . 




in Claim 2, characterized in that a polarization 
an-Thompson prism, is provided as the beam 



The apparatus a 
beam splitter, pre 
combining unit (1 



The apparatus as defined in Claim & characterized in that the polarization 
beam splitter (1 1) combines light |eaftis (12, 13) each having a polarization 
directions (15, 16) which are subsfintially perpendicular to one another. 



The apparatus 
direction (16) of 
deflected by the pa 
direction (15) of the 




in Claim 4, characterized in that the polarization 
the one laser light source (2) is so, that it is 
earn splitter (11); and that the polarization 
from the other laser light source (1) is set so that it 



passes through the polarization beam splitter (11). 



6. The apparatus as defined in Claim 4, AaracterizecfintEafthe polarization 
beam splitter (1 1) and a Faraday rotitor (17) are arranged between the two 
light beams (12, 13) from the two feser light sources (1,2), wherein the light 
beams (12, 13) proceeding coaxillly with one another in opposite directions. 
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The apparatus as defined in Claim 6, characterized in that the polarization 
direction (l\of the light from the first laser light source (1) is set so that it 
passes throughW polarizariOfi beam splitter (1 1) and the polarization 
direction (16) of tlWconlhas^ (2) is set so that after passing 

through the Faraday rotortor (17) arranged after the polarization beam splitter 
(1 1), it is at least largely pWllel to the polarization direction (15) of the light 
from the first laser light sourc^ll). 





The apparatus as defined in Claim 1 Jiharacterized in that a fiber Y-coupler 
(19) is provided as the beam combip^unit, and the Y-coupler (19) has a 
non-continuous fiber (20) and a colfnuous fiber (21). 

The apparkus as defined in Claim 8, characterized in that the polarization 
direction (l\of tbe4J^ht from the one laser light source (1) is set so that it is 
coupled from Vfion-continuous fiber (20) of the fiber Y-coupler (19) into 
the continuous filLr (2B^a^ that the polarization direction (16) of the light 
from the other laseWht source (2) is set so that it remains in the continuous 
fiber (21) of the fibeiW-coupler (19). 



10. The apparatus as defined in Clai 
refracting optical element (22) is 




characterized in that a double- 
ided as the beam combining unit. 



The app^atus as defined in Claim 10, characterized in that the polarization 
direction (re) ofilhellght from the first laser light source (1) is set so that it 
at least largek lonftfbns to .that of the extraordinary beam of the beam 
combining unit\22); jm&lhat the polarization direction (16) of the light from 
the second laser Hgffi source (2) is set so that it at least largely conforms to 
that of the ordinary\eam of the beam combining unit (22). 



12. The apparatus as defined in Claim 1 Characterized in that the light sources 
(1,2) are pulsed laser light sources <B4, 35) defining a pulse profile over 



* * 



time (36, 37) wherein the pulse profile fver time (36, 37) is the characteristic 
property. 



13. The apparatus as defined in Claim 12, characterized in that the beam 
combining unit is configured as an |cousto-optical deflector (AOD) (38) 
as an electro-optical deflector (EOB) 



or 




14. The apparatus as defined in ClainJ 12, characterized in that the pulses of the 
laser light sources (34, 35) are ofl|et in time with respect to one another. 



15. The apparates^defmed in Claim 12, characterized in that the individual 
light pulses d|b deteted, by a corresponding activation of the AOD or EOD 
(38), in the dirWon of a coaxially proceeding light beam (14). 



16. The apparatus as defined in Claim 1 , JWterized in that the characteristic 
property is defined by an identical lyrical aperture (39) of a glass fiber 
(40). 

17. The apparatus as defined in ClainJ characterized in that the glass fiber 
(40) is a single-mode fiber. 



18 - The apparatus as defined in Claim 1, characterized in that a cascaded beam 
combination of several laser light sources (1, 2, 45) is provided. 



ass 



19. The apparatus as defined in Claim 1 8, Jbharacterized in that a polarizing gl 
fiber (42) is provided wherein light ii^ny desired polarization state (15, 16) 
is linearly polarized. 



20. The apparatus as defined in Claim ^characterized in that combined light 
(14) from at least two laser light s|irces (1, 2) is coupled into a polarizing 
glass fiber (42). 




2 1 . The apparatus as defined in Claim 20 Characterized in that the light that 
emerges from the polarizing glass filler (42) is combined with at least one 
further light beam (44). 

22. The apparatus as defined in clainM9, characterized in that several polarizing 
fiber Y-couplers (48, 49, 50) are Provided in a cascaded form. 



Th^pparatus as defined in Claim 20, characterized in that the polarization 
directW (56) of the third laser light source (45) is set so that it is at least 
parallel\o the polarization direction (1 8) of the combined light (14) from the 
first two %er lightiources (1, 2) after passing through a second Faraday 



rotator (55)\ocated aftei 




d polarization beam splitter (54). 



24. An apparatus fo^lbibWng light comprises: a first light source (24), means 
for dividing the light from the first light source (24) into plurality of partial 
beams (29), a plurality of laser light sources (25, 26, 27) wherein the light of 
each partial beam is coupled into the laser light sources (25, 26, 27) wherein 
the light from the laser hW sources (25, 26, 27) has at least approximately 
the same wavelength; and\plurality of beam combining means (23) which 
combine the light (30) emitted from the laser light sources (25, 26, 27) at 
least largely lossless, wherein tra combination of the light (30) is 
accomplished with reference to at^east one characteristic property of the 
light (30). 



25. The apparatus as defined in Claim 24, characterized in that phase is provided 
as the characteristic property of the light $30). 



26. The apparatus as defined in Claim 24, characterized in that the beam 

combining means (23) perform beam /combination in accordance with the 
time reversal of a beam division at am interface or at a beam splitter plate. 
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27. The apparatus as defined in Claim 24f characterized in that to prevent 
feedback of light into a laser light so$rce (24), an optical diode (3 1) is 
provided. 




28. The apparatus as defined in Claim 27, characterized in that the optical diode 
(31) is etobodie<f as a Faraday rotator, as a Faraday rotator in conjunction 
with a GlaXfhcJffipStm prism, as an acousto-optical modulator (AOM or as 
an optical circulator 



29. The apparatus as defined in Claim 25, characterized in that a phase 
modification means (32) is placed before anjfl/or after each laser light source 
(25, 26, 27) for matching the phase of the^pdividual laser light sources (25, 
26, 27). 

30. A confocal scanning microscope (3Vcomprises: at least two laser light 
sources (1, 2), each of which defining a light beam (12, 13) wherein the light 
from the laser light sources (1, 2Jr has at least approximately the same 
wavelength; and that at least one beam combining unit (11) which combines 
the light beams (12, 13) at leapt largely lossless, wherein the combination of 
the light beams (12, 13) is accomplished with reference to at least one 
characteristic property of tjfe light beams (12, 13). 



3 1 . The confocal scanning microscope as defined in Claim 30, characterized in 
that polarization is the characte^stic property of the light beams. 

32. The confocal scanning microscIbdpSte defined in Claim 3 1 , characterized in 
that a polarization beam splitter upiwferably a Glan-Thompson prism, is 
provided as the beam combiningnmit (1 1). 



33. The confocal scanning microscope as defined in Claim 32, characterized in 
that the polarization beam splitter (11) combines light beams (12, 13) each 



# 
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34. 




having a polarization directions (15, 
perpendicular to one another. 

The confocal scanning microscope 
that the polarization direction (16) 
(2) is so, that it is deflected by the _ 




which are substantially 



ted in Claim 33, characterized in 
^ght from the one laser light source 
arization beam splitter (11); and that 



the polarization direction (15) of tm light from the other laser light source 
(1) is set so that it passes through fm polarization beam splitter (1 1). 



The confocaWajpteg microscope as defined in Claim 35, characterized in 
that a fiber Y-^iLl^W) is provided as the beam combining unit, and the 
Y-coupler (19) 1ms a non-continuous fiber (20) and a continuous fiber (21). 



36. 



37. 



The confocal scanning microscope as iefined in Claim 35, characterized in 
that the polarization direction (15) oJKhe light from the one laser light 
source (1) is set so that it is couple/Mwn the non-continuous fiber (20) of 
the fiber Y-coupler (19) into the cJ^uous fiber (21); and that the 
polarization direction (16) of thelj&ht from the other laser light source (2) 
is set so that it remains in the confnuous fiber (21) of the fiber Y-coupler 
(19). 



The confocal scanning microscop/ as defined in Claim 30, characterized in 
that a cascaded beam combination of several laser light sources (1,2, 45) 
is provided. J 

ii jf 1 1 ■- 



38. The confocal scanning microscope asfaefined in Claim 37, characterized in 
that a polarizing glass fiber (42) is provided wherein light in any desired 
polarization state (15, 16) is linealljfo^arized. 



39. The confocal scanning microscopeflas defined in Claim 38, characterized in 
that combined light (14) from at Mast two laser light sources (1, 2) is 
coupled into a polarizing glass fiber (42). 



40. The confocal scanning microscope Is defined in Claim 39, characterized in 
that the light that emerges from th<^larizing glass fiber (42) is combined 
with at least one further light beaj 

4 1 . The confocal scanning microsgpj^as defined in claim 40, characterized in 
that several polarizing fiber Y-ccjjiplers (48, 49, 50) are provided in a 
cascaded form. 



